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Throughout history, urban agriculture practitioners have adapted to various challenges
by continuing to provide food and social benefits. Urban gardens and farms have also
responded to sudden political, economic, ecological, and social crises: wartime food
shortages; urban disinvestment and property abandonment; earthquakes and floods;
climate-change induced weather events; and global economic disruptions. This paper
examines the effects on, and responses by, urban farms and gardens to the COVID-19
pandemic. The paper is based on data collected in the summer of 2020 at the onset
of the pandemic when cities were struggling with appropriate responses to curb its
spread. It builds on an international research project (FEW-meter) that developed a
methodology to measure material and social benefits of urban agriculture (UA) in five
countries (France, Germany, Poland, UK and USA) over two growing seasons, from a
Food-Energy-Water nexus perspective. We surveyed project partners to ascertain the
effects of COVID-19 on those gardens and farms and we interviewed policy stakeholders
in each country to investigate the wider impacts of the pandemic on UA. We report the
results with respect to five key areas: (1) garden accessibility and service provision during
the pandemic; (2) adjustments to operational arrangements; (3) effects on production; (4)
support for urban farms and gardens through the pandemic; and (5) thoughts about the
future of urban agriculture in the recovery period and beyond. The paper shows that
the pandemic resulted in multiple challenges to gardens and farms including the loss
of ability to provide support services, lost income, and reductions in output because of
reduced labor supply. But COVID-19 also created several opportunities: new markets
to sell food locally; more time available to gardeners to work in their allotments; and
increased community cohesion as neighboring gardeners looked out for one another.
By illustrating the range of challenges faced by the pandemic, and strategies to address
challenges used by different farms and gardens, the paper illustrates how gardens in this
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pandemic have adapted to become more resilient and suggests lessons for pandemic
recovery and longer-term planning to enable UA to respond to future public health and
other crises.
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INTRODUCTION
The value of urban and rural green spaces to human health
and well-being has long been recognized in the literature (Rui
et al., 2014; Schmutz et al., 2014; James et al., 2015; Buck,
2016; Federation of City, Farms and Community Gardens, 2016;
Bragg and Leck, 2017; Barry and Blythe, 2018; Ambrose et al.,
2020). The importance of access to nature in everyday life (Bell
et al., 2016; Chalmin-Pui et al., 2021) became clearer during
the COVID-19 pandemic, as stay-at-home and social distancing
requirements led to a dramatic increase in the use of parks
and gardens (Armstrong et al., 2021; RHS Lindley Library RHS
Communities Team, 2021). Given the wide recognition of the
value of parks and green spaces in cities (e.g., Swanwick et al.,
2003; White et al., 2013; Brown et al., 2014; University of Leeds,
2015; WHO Regional Office for Europe, 2016) they have the
potential to play a substantial role not only in recovery from
COVID-19 but also in the resilience of communities to future
environmental, health, or economic challenges (Honey-Rosés
et al., 2020; Ugolini et al., 2020; Pouso et al., 2021).
This paper focuses on green spaces used for food production,
specifically community gardens and allotment gardens. Urban
farming and growing has taken many forms through time
and space varying from quite large commercial farms to small
individual plots to backyard gardens and even pots on windows
or balconies. While they vary in physical and operational
characteristics, and have varied goals and objectives, and benefits
(Kirby et al., 2021), their common feature is that they enable
individuals in cities to cultivate vegetables and fruits and are
spaces in which people can engage in varied social activities.1
The role of such spaces in the current COVID-19 crisis is
investigated here.
LITERATURE REVIEW
Whilst the current paper researches, and draws lessons from,
the response of urban farms and gardens to the COVID-19
pandemic, there are well-documented examples from recent
history (Bell et al., 2016), of urban agriculture making an
important contribution during crises as well as in post-crisis
recovery. Times of conflict have been an incentive for the
resurgence of gardening, for example during the First World
War with food shortages appearing in the USA and Europe.
The foundation of the National War Garden Commission in
1A community garden is one where the land is cared for collectively by local
volunteers with shared harvest; an allotment garden is one where small parcels
of land are made available for individual non-commercial gardening or growing
of fruit and vegetables, and other leisure activities. Unless otherwise specified, the
term “gardens” in the paper includes both forms of urban agriculture.
1917 encouraged citizens and schools to contribute to the war
effort through gardening in the USA (Herrmann, 2015) with
more than 5.2 million gardens established by 1918. During the
Second World War, the US National Victory Garden Program
also promoted urban farming for the war effort and cultivation
of patriotism, with around 20 million victory gardens by 1944
producing more than 40% of the nation’s fresh vegetables. The
same initiatives were in place in other nations, including the UK
(Smith, 2013) and Russia (Boukharaeva and Marloie, 2015) with
a similar expansion observed in urban farming.
Urban food growing is also a reaction to economic crises,
both sudden and chronic. During the 1893-1897 depression,
gardening was seen as an alternative to charity offerings in
Detroit and relief gardens also bloomed during the Great
Depression in the 1930s with more than 2.3 million US families
participating in urban farming, according to a 1934 report
(Lawson, 2004). In Australia and the UK, backyard home
gardens and small-scale poultry raising developed during this
period (Mok et al., 2014). In 1970s New York City, a fiscal
crisis led to housing abandonment and demolition; the city
government facilitated the creation of community gardens run
by residents as a low-cost means to clear, clean and manage
vacant lots. In Poland, during the economic challenges faced
under Communism, allotment gardens allowed households to
extend their budgets by producing vegetables and fruit for
household needs (Bellows, 2004). More recent examples include
Cuba’s response to the economic crisis caused by the end of
Soviet support and an American embargo, with a loss of 67%
of incoming supplies in 1993-1994. This marked the start of
the “special period” in Cuba where vacant land throughout the
country’s cities was cultivated to address food shortages. By
1998, Cuba had more than 8,000 urban gardens and farms,
with more than 30,000 Havana residents engaged in gardening,
resulting in some Havana neighborhoods producing 30% of
their food through diverse garden and farm types (Novo and
Murphy, 2000; Argaillot, 2014). In South America, Rosario
in Argentina provides a good example of civil society and
local government responding to poverty by creating community
gardens for hundreds of families (Santandreu et al., 2009). In
Europe, increased urban farming and gardening was a response
to the global financial crisis of 2008, with countries hard hit
by the crisis, such as Portugal (Delgado, 2015, 2017), Greece
(Partalidou and Anthopoulou, 2017) and Spain (Seguí et al.,
2017) allocating vacant land to low-income households to enable
them to grow food.
The COVID-19 pandemic is the latest crisis to have resulted
in a resurgence of urban gardening and farming. Local food
production increased in response to varied consequences of
the pandemic: supermarket shortages in the early days of the
pandemic (Busby, 2020; Evans and Davies, 2020; Molteno, 2020);
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perceived risks to commercial food systems (Vittuari et al., 2021);
free time due to furloughs and working from home (Sams, 2020);
and even the desire for physical activity to address obesity, a
co-morbidity for COVID-19 (BBC News, 2020).
A major motivation for engaging in urban agriculture was
the potential for gardens to support health and well-being. Some
embraced gardening to relieve stress and support mental health
(Cockburn, 2020). Gardens have certainly proved to be beneficial
to mental health during the lockdowns, relieving social isolation
and improving mood and sense of community. Lades et al.
(2020) found that time spent outdoors for a sample in Ireland
in March 2020 was associated with markedly raised positive
emotional effects and reduced negative emotions. Gardening was
one of five outdoor activities associated with the greatest benefits.
Bu et al. (2020) found that gardening led to improvements in
mental health and well-being during the March–May lockdown
period in the UK while Corley et al. (2021) and Sunga and
Advincula (2021) found spending time in a garden boosted
physical, emotional, and mental health. Pouso et al. (2021), using
an online survey in nine countries, found that the lockdown
significantly affected mental health and access to outdoor space
helped people to cope with these impacts. In China, Wang et al.
(2020) report on an online indoor micro-gardening programme
that provided social and emotional support for participants
through the pandemic.
Another important motivation for gardening and farming
was the ability to grow fresh food for household use. Before
COVID-19, cities were struggling to cope with increased demand
from burgeoning urban populations (Khan et al., 2020), and
the pandemic illustrated the fragility of supply chains and the
impact of labor shortages on harvests and food processing (Lal,
2020). It reinforced the notion that urban growing with shorter
supply chains for fresh produce may be able to contribute
to a more resilient and sustainable domestic supply (Altieri
and Nicholls, 2020; Pulighe and Lupia, 2020). To individual
households, the availability of vegetables and fruits was a way to
mitigate food shortages caused by consumer hoarding early in the
pandemic. Growing food was also seen as assisting the increasing
number of households facing food insecurity due to the economic
fallout of the pandemic. Gardeners from ethnically and racially
diverse communities used their growing spaces during lockdown
to produce culturally appropriate foods that were limited by
supply chain disruptions, while the community gardens provided
common space for diverse individuals to socialize (Mejia et al.,
2020).
Historically, urban agriculture has responded in varying
ways to different crises because of differing socio-political
situations and specific needs. This paper aims to explain
how diverse urban agriculture projects in five countries
adapted to the pandemic, and how in their adaptation they
attempted to address the challenges of the pandemic. We
report the results of surveys with two groups of stakeholders,
practitioners (i.e., gardeners) and policymakers, to explain how
they perceived urban gardens and farms to contribute to
pandemic resilience. By illustrating the range of challenges
faced by gardens due to the pandemic and strategies to
address challenges used by different farms and gardens,
we suggest lessons for municipal food planning relevant to
future crises.
For the study, we explored the literature regarding the linkage
of urban agriculture to previous crises and the contribution of
urban agriculture to resilience in cities and we refer back to this in
the Discussion: given the ad hoc nature of the fieldwork element,
completed in extreme circumstances, we chose an empirical
approach to explore the impact of the pandemic rather than
embedding the research within a theoretical framework.
MATERIALS AND METHODS
The data informing this paper was drawn from research carried
out in the summer and early autumn of 2020 in the context of
a three-year international research project, called “FEW-meter,”
funded under the Sustainable Urbanization Global Initiative
(SUGI), a collaboration between the Joint Program Initiative
(JPI) Urban Europe and the Belmont Forum. The research aims
were to measure urban agriculture’s Food- Energy- and Water-
(FEW) nexus and social dimensions in five countries (Poland,
France, Germany, UK and the US) (Caputo et al., 2021; Kirby
et al., 2021) over two growing seasons, and through analysis of
this data to identify opportunities to improve the performance of
urban farms and gardens. The project also included interviews
with urban agriculture policy experts and other stakeholders to
understand the effects of different policy environments on the
success and growth of urban agriculture.
The FEW-meter project was launched in 2018 with
recruitment of participating allotment gardens, community
gardens and community farms. As the FEW-meter project
followed a longitudinal citizen-science approach with farmers
and gardeners willing to record data over two cropping periods
and because not all forms of urban agriculture are equally
represented in all participating countries, and much fewer have
organizations that have facilitated access, it was determined
early on in the project that each participating country would
work with a specific type of garden: in the UK, this was to be
community gardens and allotments; in France, micro-farms
and allotment gardens; in Poland and Germany, allotment
gardens; and in the USA, community farms. Numbers recruited
to FEW-meter within each country varied: the data collection
request over two growing seasons was significant, certainly for
community gardens that are largely dependent on volunteer
labor. This explains the low number of respondents in the UK
where predominantly community gardens and allotments were
the allocated urban agriculture type.
During the Spring to Fall 2019 growing season we measured
operations and production and surveyed gardeners and farmers
about their motivations for gardening and the effects of
gardening on their well-being. The pandemic emerged by March
2020, just prior to preparation and planting of the second
growing season, prompting governments in the UK, the EU,
and the US to adopt social distancing, stay-at-home, and other
non-pharmaceutical interventions to stop the spread of the
virus. We decided to investigate the effects of COVID-19 on
urban agriculture operations because we expected significant
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FIGURE 1 | Timetable of research process.
changes that would alter farm productivity and social impacts
of the gardens and farms during the second season in our
study, and therefore alter the results of our analyses of the
FEW nexus. The timetable explaining the timeframe of the
research for this and the full FEW-meter study is given in
Figure 1.
In Spring 2020, in each of the five countries, we added
questions to the interview guides for policy stakeholders about
the general effects of the COVID-19 pandemic on urban
agriculture activities in their projects. To elicit information
from gardeners and farmers about their experiences during the
pandemic, we also surveyed those who already participated in
the FEW-meter project about the impacts of COVID-19 on
their individual gardening activities. The survey was adapted to
community and allotment gardening and its administration was
tailored to social distancing and research constraints in each of
the participating countries.
Ethics approval was sought for both aspects of this research.
The German team had overall responsibility for the interviews
with policy stakeholders, and prior to each interview, the
respondent was asked to read and sign a consent form as prepared
by ILS. Consent for the garden survey was included in the initial
ethics approval obtained by each country academic institution
for FEW-meter as this survey was an extension of ongoing work.
Where gardens were not already a part of the FEW-meter project,
they were asked to read and consent to the same form that
signatories to FEW-meter were asked to agree or an early section
was added to the questionnaire for respondents to sign before
completing the survey.
The findings from the policy interviews and garden
survey are analyzed in the Results section below in
tandem as the questions followed broadly the same lines
of enquiry. More detail on each of the primary sources is
provided below.
Guided Interviews With Policy
Stakeholders
A significant part of the FEW-meter project is to investigate
policies toward urban agriculture in each of the five countries,
especially to review the policy enablers and barriers to upscaling
of urban growing in the case study locations. The methodology
for this aspect of the FEW-meter project employs qualitative
interviews with key stakeholders (considered to be well-
informed, influential, food policy figures) in each of the five
countries, as suggested by our local academic teams. We chose
diverse types of stakeholders that we considered to be relevant
for the strategic development of UA.
To understand the wider impact of the COVID-19 pandemic
on urban agriculture, as part of the larger 19-question interview
protocol (primarily dealing with the strategic development of
resource efficient UA and its embeddedness in policies) the
following three questions specifically related to the effects of the
COVID-19 pandemic were included:
1. How is the current crisis affecting UA in your city/region?;
2. Is any local authority supporting urban gardening/farming in
light of the COVID-19 pandemic? If yes, what kind of support
is provided?; and
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Rationale for respondent numbers
UK 8 1 1 Questionnaire was distributed to the seven original FEW-meter case study
community gardens and the one allotment association. Of these, six
community gardens responded, as did the allotment association and the
one plot holder within that allotment garden. In addition, the questionnaire
was sent to the community garden at the University of Kent where two of
the authors are employed (Schoen and Caputo) as well as one other
community garden that had expressed an interest in joining FEW-meter but
that did not continue to supply input and harvest data.
Germany – 38 10 Questionnaire was distributed to allotment gardeners involved in the
FEW-meter project but also, using a pre-established contact, it was possible
to distribute the questionnaire to allotment association representatives of
the Westphalia and Lippe Association of Allotment Gardeners (LWL). This
greatly enhanced the number of German respondents.
Poland – – 29 Poland started the FEW-meter project with more allotment volunteers than
other study countries and so had a wider base for distributing the survey.
France 2 5 10 Questionnaire was administered to the gardeners involved in the FEW-meter
project and, using pre-established contacts, to the National Family Garden
Federation and to 14 additional allotment garden associations.
TOTAL 10 44 50
3. Do you believe that urban gardening/farming can increase
resilience locally and city-wide in the light of this pandemic?
If yes, how?
If interviewees referred to some effects of the COVID-19
pandemic in other parts of the interview, their responses were
also coded accordingly and considered in the analysis. Given
the exploratory nature of this research, the questions to policy
stakeholders were deliberately open-ended allowing respondents
to elaborate on those areas where they had knowledge and
information and to provide shorter answers where they were
less informed. Given the severity of the global pandemic at
the time the interviews were completed, it would have been
surprising if answers to other questions on the interview
schedule did not allude to COVID-19. Again, due to the
baseline nature of this research, we felt it added to the
value of the findings if we were to report reference to the
pandemic if this occurred outside of the three specific COVID-
19 questions.
Three or four stakeholders were interviewed in each
country, varying according to availability, leading to a total
of 16 policy interviews being completed. These interviews
were undertaken via online-conference tools between April
and October 2020 in the five countries involved in the
FEW-meter project. Interviewees included stakeholders from
municipal governments (5), NGOs (7), academia (3) and
one consultant. The interviews were transcribed, coded via
MaxQDA (a software package for qualitative data analysis) and
pseudonymized. To organize and analyse the survey data we
applied the principles of qualitative content analysis (Mayring,
2000). We recognize that the completion of 16 interviews
does not enable the application of our findings to a city
or country level, but these results do give an indication
of the issues considered relevant and important at a very
difficult time.
Survey of Gardeners and Allotment Plot
Holders
The survey of allotment and community gardeners was
completed with FEW-meter project gardens in France, UK,
Germany and Poland, as well as additional gardens where the
researchers had pre-established contacts. The urban agriculture
project in New York City was farmed by cohorts of young
adults, but during COVID-19, the organization running
the farms delayed hiring a new cohort of farmers, so it
was not possible to implement the garden survey. Table 1
shows the number and type of respondents by garden type
and country.
Numbers of questionnaires completed and type of garden
respondent vary by country. This was partly due to the difficulties
of engaging with garden staff and volunteers (particularly those
with whom a relationship had not already been established
via FEW-meter) during the pandemic but also because of
the need to complete the survey in a time limited window
whilst the questions regarding garden response remained
relevant. The initial aim was to distribute the survey to all
gardens participating in FEW-meter, but in some cases, an
opportunity arose to distribute this to a wider number of relevant
respondents. An explanation behind the number of questionnaire
responses received by country and garden type is also given
in Table 1.
The survey was administered in early June 2020. It asked
about garden response to the pandemic at the time of completing
the survey, but also asked respondents to consider conditions
four months prior to the survey when the pandemic emerged
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FIGURE 2 | Photographs to show examples of gardens included in the study. (A) Allotment garden, France (Credit: IRSTV). (B) Allotment garden, Germany (Credit:
ILS). (C) Allotment garden, Poland (Credit: AMU). (D) Community garden, UK (Credit: KSAP). (E) Urban farm, USA (Credit: CUNY).
and policies to reduce its spread were initially implemented.
The questionnaire investigated the impact of COVID-19 on
the farms and gardens in terms of: (1) accessibility and
service provision; (2) changes in operational arrangements;
(3) impacts on production; and (4) future outlook. Moreover,
the survey had an open-ended question that invited insights
on related issues that gardeners believed to be relevant
and important.
The garden survey was designed at a time when the reality
of the pandemic was beginning to unfold and, this being an
unprecedented event, it was difficult to know exactly what the
immediate effects would be on urban growing sites and hence
what the most pertinent closed questions were to ask. From our
in-house knowledge as a result of working with practitioners on
the FEW-meter team, we had sufficient awareness of the types
of effect being experienced to put together the questionnaire
but the originality of the situation in devising a survey for
an unprecedented event meant that the value of the open-
ended question was much greater than we had anticipated.
In fact it is probably the answers received on this last point
that gave the greatest insights into how the pandemic had
affected the operation and perceived future of the gardens in
the sample.
Questionnaire results, both closed-ended and open-ended
responses, were coded and organized into key themes, reported
below. Quotations are included in the results to illustrate
the responses and to provide additional context. By way of
illustration of the range of gardens included in our FEW-meter
and specific COVID-19 research, we include a photo from each
country included in the study at Figure 2.
RESULTS
Many insights were offered ranging from the practical effects
of social distancing requirements and restrictions on gathering
in the gardens to the longer-term effects of the pandemic on
individual gardens. Several themes emerged relevant to these
spaces over the course of the pandemic across the different groups
of interviewees and across countries. These included attitudes
toward local food production, the ability to operate the sites
during the pandemic and future opportunities and challenges.
Quotes taken from the policy interviews are followed below by
brackets showing the country of the policy stakeholder. Quotes
from the survey of community and allotment gardens are shown
with a text reference to their origin.
Challenges and Opportunities of Food
Production
One of the debates referred to in the policy interviews and
survey was the role of local food production during the pandemic
and implications post-COVID-19. Responses focused on the
potential for locally grown food to meet increased demand,
the loss of former out-of-home catering markets and discovery
or expansion of alternative markets and the development of
new projects.
Food Access and Demand for Local Food
In general, the interviewees agreed that the crisis has shown
how fragile the food system can be and that cities are not self-
sufficient in their food provision. The policy stakeholders stated
that the pandemic has made people think more about food
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security and food access and they stressed the importance of local
food production, including urban agriculture. As one interviewee
explained, “The idea of food access and food security is now at the
forefront of a lot of people’s minds which I think inclusively leads
to people thinking about urban farming and urban gardening and
resilience of neighborhoods” (US01).
There was agreement over the generally important role of
local food during the pandemic, but the policy stakeholders
had different views concerning its potential contribution to
food security and self-sufficiency at a wider scale. While some
interviewees believed that at city level up to 75% self-sufficiency
could be reached through local food supply, other stakeholders
questioned the feasibility of food self-sufficiency: “You’re never
gonna feed 8.5 million New Yorkers with urban farms. I think we
all recognize this” (US01). A stakeholder from London explained
that, while the COVID-19 crisis has highlighted how insecure
people are with the food system, urban agriculture is not usually
the solution that decision-makers are falling back on. Given the
reference to limited space or limited markets for specialized UA
production, another interviewee assumed that it would be very
dangerous to suggest that urban agriculture could feed the city
“unless it was suddenly established in food policy” and became
“a reliable, consistent, affordable, accessible culturally specific
source of food” (UK02).
Policy interviewees observed that concerns about food access
in the early days of the pandemic led to a sudden increased
demand for locally or self-produced food. Some peri-urban farms
found themselves in a situation where they could sell a large
share of their produce locally through direct sale more easily,
so that they had less produce available to supply the city. One
interviewee from Nantes explained that some producers even
stopped supplying the city because “there was a lot of consumer
demand near their farm and they did not have enough additional
produce to deliver in the city” (FR03). A Polish stakeholder
explained that the rising demand for food caused price increases,
which created an advantage for small-scale urban farmers and
gardeners who could consume their own produce: “The COVID
crisis manifested itself in higher prices of fruit and vegetables.
Those involved in urban farming with their own food resources
[. . . ] were not as heavily affected by this crisis as people who are
not agricultural producers” (PL02).
Stakeholders shared the view that farms and gardens will
increasingly gain importance as suppliers of food for their
communities over the long term. One explained that demand for
urban grown food will increase because, “people began to see the
relationship between values and wanting their [money] to stay
local, to support their local economy” (US03).
Loss of Previous Markets and Expansion of Others
Some policy interviewees reported that as a result of COVID-19,
a number of farms lost their institutional markets as school meals
were suspended and public canteens were closed. While some
farms were unable to adjust to this challenge, others reported
that sales from farmers’ markets or vegetable boxes or vegetable
starts for home gardening more than made up for the revenue
loss due to increased demand as consumers avoided crowded
supermarkets and instead sought urban grown produce.
The pandemic also affected food distribution with a shift
in demand from institutions to households and new market
opportunities opening up where restaurants and onsite cafés
were forced to close. Interviewees reported that the community
gardens and farms were able to cope with the pandemic after
some period of adjustment to new social distancing and hygiene
rules. Those engaged in direct marketing for distribution were
most easily able to continue their activities. As one stakeholder
noted: “Our supply chains were never disrupted and so I think
that our markets demonstrated that this direct consumer model
is flexible and resilient” (US03).
Other gardens had to adapt their strategy and diversify their
activities. One of the UK community gardens started to deliver
food to local residents who were self-isolating; one stopped
supplying restaurants and diverted all its produce to vegetable
boxes for delivery. Community gardens in the UK as well as in
the US started to run their own food banks for vulnerable or
food insecure households. Others donated their produce to food
banks rather than distributing directly to local residents, as this
stakeholder explained: “We decided to stop selling to the public
during lockdown to restrict exposure between gardeners and the
public. We made an exception for donations to those in need of
fresh produce, and we have been making infrequent donations as
requests are made.”
Importantly, the gardeners felt that they could improve the
situation during the COVID-19 lockdown and provide help to
people in need. One gardener explained, “We have been part of
the response, I suppose” (UK04). Although initially the pandemic
did bring challenges for some community gardens as previous
outlets closed, over time, opportunities opened up in terms of
increased sales via home deliveries and philanthropic donations
to those in most need.
Support for New Urban Agriculture Projects
In response to the crisis, cities opened up their own new
funding schemes for urban agriculture. One innovative project
that targeted the establishment of new food growing spaces
in low-income neighborhoods was reported from the city of
Nantes: “. . . They put in place a policy, that they called “Paysages
nourriciers” [Nourishing landscapes] where 100 places in the
conurbation [. . . ] were transformed into food gardens, [. . . ],
often not very big, [. . . ] to ensure a supply to the more fragile
populations. . . ” (FR03). Another practical approach was reported
by a policy stakeholder from New York where the City Parks’
GreenThumb program delivered “110,000 vegetable “starts” to
about 300 gardens throughout the city” to help them plant their
first crops (US01).
Maintenance of Sites and Services:
Challenges and Opportunities
The pandemic inevitably led to difficulties in maintaining pre-
COVID-19 levels of accessibility and service, more notably for
community gardens than for allotment gardens. Community
gardens by their very nature bring groups of people together
to work and socialize whereas allotment plots are tended
individually. The stakeholder interviews and the garden survey
revealed what measures were put in place to allow gardens to
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continue to operate, how changes to gardener numbers affected
their ability to function and what they were still able to offer in
terms of services.
Measures to Allow Gardens to Continue Operations
Community gardens and allotment gardens were affected
differently by COVID-19 restrictions. In the UK survey, the
five community gardens that continued to operate did so with
reduced numbers of gardeners to allow for social distancing. In
France, at the peak of the pandemic, the two community gardens
in the study had to close but by the time of completing the survey,
one had partially, and the other had fully reopened.
All community gardens employed some kind of COVID-
19 precaution measures during the peak of the pandemic,
canceling all events, limiting numbers in the garden and strictly
regulating operations. One UK garden stated that “Clean tools
are provided in the morning on a table and have to be put back
on another table after use. Taking any tool from the dirty table
is strictly forbidden.” These precautions continued throughout
the pandemic. One gardener explained that “strict measures are
carried out” to allow the garden activities to continue.
The allotment garden managers in France and Germany
reported that site maintenance on the individual plots continued
throughout the pandemic. Plot holders were allowed into the
allotment but could work only with their own tools and had to
abide by national COVID-19 restrictions regarding, for example,
the number of different households and total number of persons
allowed on each plot at one time. Allotment gardens were often
among the only (green) spaces that were left open in cities, which
partly called for measures to direct the growing flow of visitors
to ensure social distancing by finding “some kind of one-way
street regulations [. . . ] to regulate the crowd of visitors in some
way” (GE02).
Reasons for and Effects of COVID-19 on Gardener
Participation
The pandemic reduced participation in gardening as many
people remained at home and avoided public spaces. Those
gardeners who lived further from the garden were prevented
from gardening either because of travel regulations or their own
fear of public transit. In some community gardens, due to the
absence of active gardeners “the ability to steward the gardens
has been very limited” (US01). Transport to the gardens was a
main limiting factor. One garden in the UK restricted access to
those volunteers able to attend by foot, bicycle or private car. In
Poland, “the low frequency of the bus made traveling difficult” for
gardeners, while in France the legal limit for non-essential travel
was 1 km, so for gardeners who lived more than 1 km away, the
visit was impossible.
The interviews further revealed that the mix of gardeners
changed during the pandemic as older gardeners tended to be
more cautious and stayed home, in some cases disadvantaging
younger gardeners who relied on their expertise. According to
one UK respondent: “[Fewer] gardeners are coming (a) because
of fear of exposure to the virus, (b) because our usual Saturday
Gardening Club isn’t running. Less experienced members relied
on this to learn from more experienced members.”
In contrast, some gardeners spent even more time in the
garden because it was viewed as a safer outdoor space offering
access to nature and physical activity. For the allotment gardens
in Germany, for example, the pandemic had less of an impact
on the attendance of individual plot holders. The majority
reported all allotment holders were visiting as normal, albeit with
social distancing measures in place. Allotment gardeners from
Germany and Poland reported that even the “number of visits to
the plot during the pandemic increased” and they were spending
more time at the garden due to reduced work or alternative
social commitments:
“Since we worked from home and had more time due to
[not commuting] we spent more time in the garden than usual,
especially at the beginning of the pandemic. Therefore, we also
had more time to take care of the cultivation of vegetables, so we
grewmore vegetables. Social contacts have increased, because the
other allotment gardeners were also more often in the garden and
conversations over the garden fence were very possible.”
Changes in Service Offers to the Communities
Being aware that community gardens fulfill many social
functions, the policy stakeholders expressed some concerns about
the effects of missing support for vulnerable or isolated people
who regularly would have visited community gardens. In all
gardens, community and educational events had to be canceled,
resulting in fewer opportunities for socializing and addressing
organizational issues. The interviewees shared some concerns
that it might be difficult to rebuild these lost connections
to volunteers. Community gardens are often providers of a
programme of social and educational activities and for the
majority of gardens responding to the survey, this would
normally be a major role and in some cases, a source of funds
for the garden.
Another effect observed included suspended urban farm-
based school nutrition education programs: “Some schools had
nutrition education programs and some of those programs also
included urban agricultural education and obviously that was
discontinued” (US02). The challenge of reduced services in some
cases opened opportunities for innovation to maintain links with
the vulnerable populations that the gardens served. For example,
a UK community garden started a “growing at home” group,
sending seeds with garden volunteers to help them to grow
vegetables at home.
Other Specific Opportunities and
Challenges
Opportunities for the Environment
Respondents noted that the pandemic’s reduction in the use of
garden sites had potential unrecognized benefits. One French
community garden respondent noted the multiplication of flora,
insects, birds and animals as a result of the reduced footfall
through the garden, commenting on this as an increase in
“wild gardening” visible to those who ventured out around the
garden. A policy interviewee acknowledged the contribution of
allotments and other gardens as key pollination sites and for
the city’s water cycle: “[. . . ]I think it [UA] can have a small but
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important impact in making our cities and neighborhoods more
resilient” (US01).
Opportunities for Allotments
Allotment gardens appear to have been easier to keep open
during the pandemic because of the nature of the work that
happens on individual plots, although for some, communal areas
and facilities were closed. In contrast, according to one UK
stakeholder, some of the UK allotment sites chose to close the
garden to facilitate social distancing. Most allotment gardens in
France, Germany and Poland remained accessible, at least for
the plot-holders. During the second lockdown in France, for
example, special authorization was given to all gardeners so that
they could travel to their plots. Consequently, our interviewees
observed that plot-holders spent much more time in the gardens
than before the pandemic: “they were spending like 20 h in
the gardens, they couldn’t—they didn’t want to—go home, they
didn’t want to be locked in again” (PL03).
A German policy interviewee confirmed that the role of
allotment gardens has been strengthened during the pandemic
which has been reflected in the increased demand for allotment
plots. The majority of German survey respondents also
acknowledged the increased interest in gardening through the
pandemic with a resultant increase in intention to grow fruit and
vegetables for self-supply. Demonstrating again the perceived
value of allotments at this time, one respondent from Germany
wrote: “many citizens have been looking for allotments. Everyone
is asking about growing fruit and vegetables. There are fewer
flower beds and more vegetable beds.”
Opportunities for Policy
Interviewees observed that in the early weeks of the pandemic,
local authority priorities were to secure the food supply in
general. As one noted: “What we’ve seen is a huge local authority
response around food provision and their priority has been
feeding people and getting hold of food” (UK04).
Public authorities chose different ways to support urban
agriculture, for instance, by changing land-use policies in favor
of UA, reducing bureaucratic hurdles or through material or
financial support. A policy stakeholder from London reported
that as a result of a local conference “[the City is] opening up
land for projects [. . . ] making London more productive food-
wise” (UK03). An interviewee from NYC acknowledged the
administrative support by the city’s food policy director who
“funded our work, ensured we could get the permits that we
needed, got us equipment [. . . ], her office was instrumental in
helping us operate all of our sites. And to launch a new emergency
food operation” (US03). The interviewee’s appreciation was
extended to the entire municipality, which “[. . . ] worked with
us to expand our permits [. . . ] let us take on new sites [. . . ]
closed streets for us. And these are five agencies working together
who normally don’t even speak to one another to help make
this out within a week’s time. So COVID has really expedited
processes” (US03).
In contrast, for the allotment garden sites, interviewees did not
observe any support from local authorities. They also believed
that public authorities were too busy trying to tackle and survive
the pandemic: “[. . . ] there was no support [for allotment holders]
as they did not suffer any significant losses” (PL02).
Future Opportunities and Challenges
Increased Demand
The survey distributed to UK community gardens asked for
views on what might happen to demand for their services once
lockdown ended. At the time of the survey’s administration
there was a feeling that more volunteers would want to use
the garden after lockdown: many were working from home or
not working and had more time to learn new skills. Many had
started gardening at home and were interested in learning more
about it or to practice with other people. One garden expected
“Volunteering services [. . . ] to be high in demand, especially for
vulnerable groups” although another recognized the challenge of
trying tomeet this demand. A third stated: “I have been getting an
increased number of requests to join the garden during lockdown
[. . . ] I think because people have more time on their hands, and
because gardening is a peaceful and therapeutic activity.” Other
opportunities included the mental health benefits of community
gardening and the increased demand for mental health support
post lockdown from people “[. . . ] seeking support after the
lockdown/loss of loved ones etc.”
Several respondents noted greater demand for vegetable boxes
through lockdown in many community gardens across the
UK and hoped the higher demand would be maintained: “We
are hoping increased demand will continue, as it will be a
while before customers go back to supermarkets and “normal”
shopping. [. . . ] Restaurant sales won’t be back to normal for a
while.” In Germany, the majority of respondents acknowledged
the increased interest in gardening through the pandemic with
a resultant increase in intention to grow fruit and vegetables for
self-supply. One thought that higher prices will lead to greater
home harvests. One thought that 2020 might see an increase in
harvests as gardeners had more time to spend in the garden and
less alternative options available for leisure.
Decreased Revenues
Eight of the German allotment garden managers referred to the
financial losses caused by the pandemic, largely by the closure
of the allotment’s clubhouse and resulting short term loss of
rental income. The community suffered as formal and informal
events were canceled. It was impossible to carry out valuations
on allotment plots so no exchanges could take place allowing new
leases to begin. This was particularly important because many of
the allotment gardeners at one garden were over 80 and hence
more prone to social isolation as they were less likely to be able to
visit the garden. Allotment associations in France and Germany
were asked whether they thought the current crisis would have
a longer-term effect on local food production. In France, one
respondent thought that greater time spent on the plot will lead
to better production and yet another thought that a lack of rain in
2020 combined with the difficulties of coping with the crisis will
lead to reduced yields.
DISCUSSION
This section elaborates on the interview and survey results and
identifies some key points that emerged through their analysis.
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It is organized with the same thematic areas with which results
were presented, and it aims at identifying slight divergences in
the views of policy stakeholders and gardeners or key points
worth highlighting. It suggests lessons learned as a result of
the challenges and opportunities for local food production that
COVID-19 has brought to the fore as well as the new situation
facing community and allotment gardens post-pandemic. It also
considers the role of local policy in assisting community and
allotment gardens with a post COVID-19 recovery.
Challenges and Opportunities Regarding
Food Production
There is an ongoing debate over the potential of local food to
expand and increase its contribution to local self-sufficiency,
the saliency of which has been reinforced as a result of the
pandemic. During the World Wars, food gardens were valued
for their contribution to resilience through food security. Today,
the contribution of food gardens to improve resilience within the
current crisis is multi-dimensional. It is also worth noting that
many gardens distributed food to groups that needed it, thereby
increasing food security not merely by increased production
but by targeted and effective distribution. Indeed, measuring
food gardens with productivity metrics may undermine their
capability to endow resilience at several levels and for those who
are more vulnerable.
There were commonalities between the views of policy
stakeholders and those of gardeners regarding COVID-19-
induced challenges and opportunities for food production and
sales. One main point of divergence was that, in line with the
literature (Vittuari et al., 2021), policy stakeholders in some
of the case study countries focused on the importance locally
produced food has gained in the pandemic and at the relevance
of strengthening local markets, while gardeners‘ and farmers‘
views focused more on the direct impact the pandemic caused,
pointing at changed distribution strategies or effects of the
lockdown on the participation of volunteers. The latter also
focused more on the gardens’ important role in mental well-
being and socialization. The rise in mental illnesses recorded in
many nations during the pandemic (Xiong et al., 2020) shows
how, during this particular crisis, mental well-being is a key
factor in increasing the resilience of societies. This agrees with
the literature which has described the effects of engaging in urban
agriculture for mental and physical well-being (Bu et al., 2020;
Lades et al., 2020; Pouso et al., 2021).
In terms of how policy has been used to ameliorate the
effects of the crisis within community and allotment gardens,
the responses suggest that some municipalities have been more
supportive than others, with Nantes a case in point (see FR03).
Other food gardens had to resort to their creativity in order
to survive. For example, some were able to sell the produce
typically bought by restaurants through vegetable box schemes,
which have been high in demand. It may be challenging for these
food gardens to retain this new customer base as the current
crisis subsides. Supporting these gardens and their local supply
chains with targeted policies would help build a diversified, more
resilient supply system, breaking away from current long-supply
chains that have proved to be vulnerable (Yu et al., 2021).
Challenges and Opportunities Regarding
Maintenance of Sites and Services
Being outdoors and working in a garden has been shown to
have positive mental and physical health benefits (Corley et al.,
2021; Sunga and Advincula, 2021) and just at the time when
these were most in need, the gardens faced challenges in being
able to continue operation. Policy stakeholders gave their opinion
on a more abstract level pointing at limited operationality
due to the general absence of volunteers in the gardens due
to lockdowns and other restrictions and questioned whether
the disrupted relationship with groups of volunteers could be
revived post-pandemic.
According to the statements of the gardeners in terms of
accessibility, many managed to remain open for large parts of
the lockdown, the allotment gardens more so than community
gardens. Where gardens remained open, transport issues were a
barrier to access for some, often those most vulnerable because
of their reliance on public transport. Those who were still able to
get to a garden were appreciative of its benefits and often stayed
longer as competing demands on their time had been reduced by
workplace closures or opportunities to work from home.
Where allotment gardens have remained open, they have been
well-attended, with a greater sense of community achieved. In
line with the pulling together of communities seen in other crises,
increased cooperation between plot-holders has been observed
with some looking out for the plots of those unable to attend.
The current crisis has also offered some community gardens the
opportunity to achieve more philanthropic objectives, supplying
fresh produce to food banks and delivering to those in need and
those isolating.
Community gardens, by their very nature, are normally able
to provide for those struggling with mental health difficulties.
They offer social and educational programs that engage all sectors
of society and cross the age divide. Outside of the pandemic,
such gardens might be one of the few opportunities for social
engagement that some gardeners experience during the week.
During lockdown, where gardens remained open, they were able
to continue to provide an outdoor space for people to get away
from the lockdown confines of their own homes. An increased
demand for allotment plots was also noted by some and an
increase in the numbers wanting to visit the community gardens.
This is in line with the literature in which the relationship
between crises and the raised interest for engaging in urban
agriculture has been explored for different periods and different
regions of the world (e.g., Novo and Murphy, 2000; Delgado,
2015, 2017; Bell et al., 2016).
Where gardens were forced to close or provide a reduced
service, they were absent just at the time when their normal
service provision was more needed. Their educational programs
ceased, which could impact childrens’ relationship with the
outdoors and their consumption of a healthy diet long term.
Social events were also canceled, having an impact on the mental
health of those who would normally attend, as well as on the
finances of the gardens. As some respondents noted, having
stopped all activities during 2020, it might be more difficult to
get these started again post-pandemic and it will certainly be
very demanding to return such events to their pre-COVID levels.
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This problem is worsened by the fact that the garden leaders
or managers frequently tend to be older and more experienced
gardeners who have often been the most reluctant to return to
the gardens due to health fears around the pandemic.
Interestingly, through the pandemic, those gardens that
normally operate independently of government and grantmonies
have fared the worst as their commercial operations have been
curtailed. Community and allotment gardens that run on-site
cafes, supply to the restaurant trade, rent out space and host
corporate days have all lost income whereas those that are grant
dependent have sometimes fared better due to the emergence of
crisis funds that some gardens have tapped into.
It is clear that the allotment gardens have been less impacted
by the pandemic than the community gardens. This is largely
due to their organizational structure whereby gardeners have
their own individual plots and are able to tend those spaces at a
distance from other gardeners. Community gardens deliberately
encourage cooperation between gardeners. If social distancing
requirements continue to be encouraged, gardens may need to
continue to modify their operations to resume offering pre-
COVID services to their established clientele.
Specific Opportunities and Challenges
Policy stakeholders agreed that the pandemic has strengthened
the role of community gardens and allotment gardens. While
many other outdoor spaces such as zoos, public playgrounds
or even parks were closed, allotment gardens were kept open
at least for the plot-holders and community gardens, especially
in New York City, received strong support that expedited
processes to overcome bureaucratic hurdles to ensure their
operation although with limited access for volunteers. This might
reflect the iconic meaning of urban agriculture in cities like
New York with high levels of food insecurity. It also points
to the roles these spaces have played in the view of some
municipalities, particularly in the US, in supporting well-being
during the pandemic.
The recognition from policy stakeholders of the contribution
that urban gardening has made through the pandemic may
encourage greater support for the sector post-pandemic as the
contribution of urban gardens to health and nutrition becomes
clearer. Looking to the future, it is likely that the role of gardens
and the value of outdoor spaces in promoting mental health
will become more salient as cities emerge from the pandemic
with high rates of unemployment and economic dislocation, and
grapple with the COVID-19 deaths that have occurred.
On the other hand, while the pandemic solidified support for
gardens and farms, post-COVID-19 cities will be facing many
fiscal and social challenges, and urban agriculture will be only
one of many issues they will need to address. As job creation
and economic development, and other strategies to reverse tax
revenue losses due to reduced demand for city centre commercial
real estate take priority, policies for urban agriculture may be put
on the back burner.
Policy Needs to Meet Future Opportunities
and Challenges
As noted, policy support to food gardens has been significant,
recognizing their contribution to urban resilience in this
pandemic. Not surprisingly, those municipalities or countries
that distinguished themselves over the last years for their
policies promoting UA were more supportive than the others.
In particular, New York and Nantes implemented practical
initiatives that enabled food gardens to function when other
public facilities were closed. In France, support is demonstrated
not only in Nantes but also in other municipalities such as
the city of Paris (Reynolds and Darly, 2018) and Romainville
where the first French farm directly managed by a city was
recently opened (la Cite Maraichere de Romainville, 2021). In
contrast, in London and the UK generally, during the pandemic,
general policy support did not translate into tangible help
other than refraining from a total closure of the gardens. That
said, there was substantial pandemic response financial support
available from many of the grant giving trusts, both locally and
nationally. Generally, the lack of policy support could be said
of Germany and Poland, too. In the UK, recovery efforts are
encouraged through the government’s Green Recovery Challenge
Fund (DEFRA, 2020) that offers grants at a minimum of £50,000
for projects that create jobs in nature recovery and conservation.
The success of urban growing projects in winning such funds is
as yet unclear: although some food related projects have received
funding in the first round of this fund, many have not.
The post-war decades saw a decline in interest and policy
support in food gardens, reflected in a reduction in the overall
land area allocated to urban agriculture and in the face of
their contribution to wartime resilience. In Eastern European
countries this phenomenon intensified after transition to a free
market economy in the 1990s, when rapid building construction
began to compete with UA. One of the challenges that policymust
face in a post-COVID time is the protection of a sector that in this
crisis again has strengthened resilience. Financial support could
attract new gardeners through reduced lease costs for allotments
for those who cannot afford current allotment rent and help
commercial urban gardens contain prices for vegetable boxes
schemes, thus becoming competitive with big food retailers.
Limitations of the Study
For the purposes of this study, we wanted to survey the FEW-
meter gardens because their involvement with the project meant
that they were the most attuned to thinking about the impact of
COVID-19 on their gardening and farming efforts. Ultimately
the study uses a case study design rather than a random survey
and so results cannot be extrapolated to all gardens and farms.
Results could have been more robust and generalizable had
we planned this as a separate project and surveyed a random
selection of urban farmers and gardeners.
Another limitation is the selection of the participants for
the interviews. We did our best to identify three to four policy
stakeholders in each case study country from different spheres
who were willing to be interviewed, but the sample includes a
wide range of personal backgrounds that may not be comparable.
We also found the timings of lockdowns and extent of
restrictions varied between nations and designing a common
questionnaire that would fit all circumstances was challenging.
The speed with which the pandemic advanced and social
distancing restrictions became the norm in each country also
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meant that findings that might have been novel in mid-2020
became less interesting as time went on.
CONCLUSION
In conclusion, the COVID-19 pandemic came as a shock to all
countries in the study and many contingency plans were made
as events unfolded at the national, regional and local levels.
Within allotment and community gardens efforts were made
to keep the sites open for as long, and for as many volunteers
and gardeners, as possible, where restrictions allowed. Just as
national governments did, so did urban growing spaces adapt
to the changing situation. Our surveys, too, had to develop as
the pandemic grew and these were adapted to the extent we
could to fit the evolving circumstances in five different nations.
Undertaking research in such challenging times was not without
issue but the results do present important learning points for
gardeners and policy makers alike. Urban community gardens
at their best provide both food and, perhaps more importantly,
social activities for those at various points on the mental health
spectrum and just at the point when these services were required
more than ever, they were forced to curtail their provision.
Allotment gardens offered an important contribution to city
resilience, especially during the lockdowns for those without
gardens, when these spaces were often the only option for parents
to find outdoor space for their children. Despite all of this, the
gardens, particularly the community gardens, grew and adapted
to whatever obstacles they encountered, finding alternative
means to meet their regular and newly acquired objectives.
The message to policy makers at this time, drawing on lessons
from the response of urban gardens to the pandemic, is that
UA is a healthy and meaningful way to support post-COVID
recovery as it brings together a myriad of additional benefits
beyond just the production of food. Going forwards, policy needs
to recognize the contribution that such spaces made to resilience
during the pandemic and the contribution that they can continue
to offer if financial and regulatory circumstances allow.
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